The absence of non-local conformational changes in OR3 operator DNA on complexing with the cro repressor.
The Interaction of the cro protein of lambda phage with a synthetic OR3 operator having 17 base pairs in length and with its 9 bp fragment has been studied using the circular dichroism (CD) method. In both cases, a considerable change in the CD of the samples was found in the region 260-300 nm upon the addition of the cro protein. The stoichiometry obtained by the CD titration was identical for OR3 and its 9 bp fragment: one duplex per dimeric cro. NaCl addition makes the complexes dissociate so that the 9 bp fragment becomes free at [NaCl] greater than 0.2 M while the whole OR3 becomes free at [NaCl] greater than 0.5 M. The CD spectra of both the free duplexes show a typical B-form conservative pattern with a positive CD band (270 nm) and a negative one (250 nm). The specific complexing of both the duplexes results in a substantial CD depression in the positive band. The most pronounced effect occurs at 280 nm. This spectral change is quite distinct from those in the B to A transition and in the non-cooperative winding of the DNA within the B-family of forms. The interaction of the cro protein with the non-operator DNAs, calf thymus DNA and a synthetic 10 bp duplex, reveals no visible CD changes at all. An inference is drawn that the CD change in the specific complexes is mainly due to the induced CD in tyr-26 upon its interaction with a specific base pair in the operator or its fragment, the operator DNA conformation being conserved in a B-like form as a whole.(ABSTRACT TRUNCATED AT 250 WORDS)